Accumulation of phosphorylated neurofilaments and increase in apoptosis-specific protein and phosphorylated c-Jun induced by proteasome inhibitors.
The ubiquitin-proteasome system has been regarded as being important in the progression of neurodegenerative diseases, although its exact role remains uncertain. This in vitro study using PC12h cell cultures examined whether interference with the ubiquitin-proteasome system by proteasome inhibitors induces the neuropathological features of neurodegenerative diseases. Perikaryal accumulation of phosphorylated neurofilaments and an increase in c-Jun as well as phosphorylated form of c-Jun and apoptosis-specific protein were induced by the proteasome inhibitors lactacystin and N-carbobenzoxy-leucyl-leucyl-leucinal. These changes were not observed when only calpain was inhibited. The present study therefore suggests the possibility that a perturbation of the ubiquitin-proteasome system may be one of the causes that result in the development of neuropathological features. Additionally, activity assays showed that the proteasome inhibitor caused an increase in the activity of c-Jun N-terminal kinase (JNK/SAPK), which can phosphorylate neurofilaments and c-Jun, suggesting the possible involvement of JNK in phosphorylation of these proteins.